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POISON IN WATER FROM A GOLD AND
SILVER MILL.
p. A. YODER.

Some months ago a sample of water from the tail
race of a gold and silver mill was sent to the Station
for examination with the state' .1.ent that the water was
supposed to have been the cause of the death of a number of head of cattle. A toxical analysis of the water
was made, and thinking that the circumstance of the
killing of the stock and the results of the analysis rpay
interest farmers and stockmen generally, we herewith
make a public report.
From communications by P. B. Johnston of Rosette, to Director John A. Widtsoe, received with the
water and in reply to farther inquiries the following is
quoted:
October 22, 1902- "1 am sending you, b} express, a bottle of water obtained from the tailings of
the gold and silvf r mine, and supposed to contain cyanide, mercury, silver, lead or some other poison. This
water, after running one and a half miles, in the condition you see in the sample, killed 21 out of 2:,) cattle
that drank of it. -:{- -;'C -:f This water l'~ns on a public
range and is used by the surrounding farmers for their'
stock. -;<- -x- -;,- I may also state that the linings of the·
throat and stomach of the dead Gattle have been burnt
black and practically eaten away. .:.~ -:.~ -x-,
November 6, 1902. ,,+:- ,,- -:~ The name of the mine
is the Century Mining Company. It is situated about
3 miles northwest of the nearest settlers of Rosette,
and they obtain their water ff'om the mine and a small
stream in the canyon, whieh is held in large tanks for
milling purposes for twenty-four hours, thel1 turned
loose. In the rush it runs from 2 to 3 miles on the
open range ' where cattle and other stock have free access to it. After the wat~r or tailings leave the mill it
resembles mustard water and is very riled, and very
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poisonous, as it killed 21 head of fat cattle out of a
bunch of 23 head which waterecl on it. oX- -x- 7:-"
December 25, 1902.- "In reply to yours of Decelllbel' 12th I will say that the' sample of muddy water se nt
you is of the same that the cattle drank, but by way of
.explanation will say that on account of the Century
people holding the water back from 12 to 48 hours and
then turning it loose, it goes down with a rush for several miles. It is then shut off suddenly which causes
the water to stand in pools and dry up. ~{- ~{- ~\- "
January 30, 190'3.- ,,-x- ~c
Some of the cattle after drinking did not get out of the ditch and the farthest that anyone that died went was about one-half
mile. The two that lived seemed to be paralyzed in
the hind legs but are all right now. ~':- 7:- " ,
The water as received had ve ry much brown sediment which subsided exceedingly slowly after shaking
up. A qua,litative~ and roughly quantitative analysis
of the muddy w.ater was made and the following poisonous mineral constituents were found in approximately
the amounts indicated.
.
Lead (as metallic lead) 35 parts in 100,000 or 19.6
grains in a. gallon.
'
.
opper (as metallio copper 5.1 parts in 100,000 or
2 .86 grains in a gallon.
Arsenic (as arsenic trioxid~) 166.6 parts in 100 000
or 93. 3 grains in a gallon.
Mercury and cyanides were not present.
The water was so highly charged with arsenic that
an ordinary drink for man or beast would contain sufficient to kill. This leaves no doubt as to the cause of
the death of the cattle referred to, and proves the
water decidedly unfit for drinking or wattring stOck.
That in the same stream the wat€r may be very variable at different times is also evident from the fact that
it contains so much sediment which subsides but
slowly, and is afterwards again easily stirred up.
'-rhe remedy for the trouble must, of course, be one
of the four, -( l ) cease to contaminate the water, (2) repurify before letting it loose, (3) keep it from the stock,
or 4 keep the stock from the water. It is not in the
province of this report to advise which remedy to apply. Should the second be attempted, then a farther
investigation than we were able to make with the small
quantity of water sent us might be in order. It was
"-
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determined, however, whether the almost clear water
contained much arsenic when the mud had subsided
sufficient to admit of decantation of almost clear water.
It was found. that but traces of arsenic , and no copper
or lead were in this decanted water.
If, then, a practical means were found of separating this sediment, the water would be less harmful,
though even then scarcely safe. At any rate it would
require further investigation before we would be justified in pronouncing it harmless. To clarify the muddy
liquid it was found that filtration through papers such
as are used in laboratories for the separatioJ). of sediments from liquids , i!? not very effective,in the first place
because it did not take out all the mud, and in the second place, because the fine mud quickly filled up the
pores of the paper so as to make it almost impervious
to water. We may infer from this that sand and gravel
filters on a large scale would for the same reasons
scarcely be practical. Probably a better means of
clarifying the muddy water would be in the use of lime
water , as the following tests will show.
Three portions of 50cc each of the muddy liquid
sent us were diluted to 1,OOOcc each with distilled water
filling the glass cylinders in which they stood to a
,depth of 8 to 9 inches. To No. 1 nothing was added.
To No.2, 100cc of lime water was added. To No.3,
25c~ of lime water was added.
No. I remained muddy a longtime, though in course
of i~O minutes the greater part of the mud had settled
into the low l' 1 ~ inch s of the column.
NO.2 very soon appear d granular and commenced
settling leaving an upper almost clear portion of the
colulnu, and a lower mudC}y portion. In ten minutes
the lllu<l was in the lower 11 inches of the 8,1 inch columll. In 30 minutes it was in the lower It Inches and '
still ~ ettling'.
In NO.3 the greater part of the mud settled, but the
liq t:id above the muddy layer wa::; still, even after one
haUl', quite muddy, not nearly so muddy, however, as
th e upper liquid in No: 1, after standing the same
length of time.
These tests show that adding one part of lime
watel' to every ten part· of watel' is a very effective
IneUllS of settling the mud so that the greater part of
the water may be run off clear, and that less lime water
ma,), serve the same purpose by allowing it to settle

202

BULLETIN 81.

longer. The caustic lime if found harmful, may be
removed for the greater part: or rendered harmless by
exposing the water to plenty of air, so that carbonic
acid gas may a~t upon it, converting it to lime carbonate. If a better,source of carbonic acid gas is at hand,
as e. g., limekiln gas or ordinary furnace gases, the
lime may be lnade harmless quickly by running these
gases into the water. With the correct proportion of
carbonic acid, the lime would separate as a white sediment from which the water may then be drawn almost
pure.
Utah. has very yaried mineral resources, .and in
consequence of this, quite diversified ' old and new
methods for the extraction of the metals have been and
are being introduced. The waste products may contain ingredients which under circumstances may become very dangerous to the life of man or stock, as illustrated in the above particular case. It has, therefore, seemed to us not out of place to offer this bulletin as a word of caution to stock owners and mining
companies, to prevent losses elsewhere from similarcauses.

